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Lung abscess is a localized area of necrotic material in
the parenchyma of the lung that is initiated or
complicated by infectious organisms. Pulmonary
abscess occurs more rarely in children than in adults.
Despite the availability of new antimicrobial agents and
advanced diagnostic techniques, lung abscess is still
capable of causing substantial morbidity in children.
Only a few cases of this pediatric problem have been
reported in Taiwan [1,2]. We conducted a retrospective
review of lung abscess patients admitted during a recent
20-year period at Taipei Veterans General Hospital
(VGH).

Materials and Methods

From April 1982 to April 2002, 23 patients (less than
16 years old) with lung abscess were admitted to VGH.
A lung abscess was defined as a process of suppuration
resulting in the destruction of the lung parenchyma and
formation of a cavity containing purulent material. All
cases were referred either by community hospitals or
local medical doctors. Cases of bronchiectasis, infected
congenital lung cyst, and pneumonia without definite
abscess formation were excluded from this series. A
primary lung abscess has been defined as an abscess
that is present in a previously healthy patient with no
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underlying disorder, whereas a secondary abscess is
defined as an abscess in a patient with an underlying or
predisposing condition.

Medical charts in the medical records department
were reviewed, and 28 patients were initially identified,
using ICD-9 coding, as having a discharge diagnosis of
lung abscess. Twenty-three cases had radiographic
evidence (chest radiograph and/or chest computerized
tomography scan) compatible with the diagnosis of lung
abscess, and 5 patients without a lung abscess were
excluded from the study (2 lobar pneumonia, 3 lobar
pneumonia with empyema). Information was obtained
regarding gender, age, presenting symptoms, underlying
conditions, diagnostic image results, microbiological
data, treatment regimen, antibiotics therapy, and
operative management. Non-operative management was
defined as antibiotic therapy exclusively or with the
performance of any percutaneous drainage procedure.
Operative management indicated the procedures,
such as thoracotomy, lobectomy, or decortication.
Patients were considered recovered if they became
afebrile, improved clinically, and showed a continued
radiographic improvement in the lung abscess.

Results

Twenty-three patients were identified with lung
abscesses over a 20-year period from April 1982 to April
2002. Among the 23 cases, 13 were referred by
community hospitals, and 10 were referred by local
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medical doctors. Ages ranged from 4 months to 16 years
(median, 7.6 years). Twelve of the patients were males
and 11 were females. Eleven of the 23 patients had
primary lung abscesses, while 12 had secondary
abscesses. The underlying conditions included
immunodeficiency in 5 (3 with immunoglobulin G4
deficiency, 2 with T cell function impairment), a
neurogenic condition in 2 (2 with cerebral palsy), an
oncologic condition in 2 (1 with acute myeloid
leukemia, M4 type, the other with acute undifferentiated
leukemia), foreign body aspiration in 1 (guava seed),
congenital lung anomaly in 1 (congenital anomaly of
the right upper lobe orifice), and chromosomal anomaly
in 1 (Down’s syndrome).

In comparing the primary lung abscess with the
secondary abscess in our series, the mean age was found
to be younger in the primary abscess group (5.1 ± 5.4
vs 10.4 ± 5.8 years), but the mean hospital stay was
longer in the secondary abscess group (24.0 ± 10.3 vs
37.2 ± 33.2 days). All patients who died belonged to the
secondary lung abscess group.

The most common presenting symptoms were fever,
cough, and dyspnea. All symptoms are listed in Table 1.
The patients with primary lung abscess had no history
of choking or aspiration before the development of the
abscess. In our series, abscess occurred throughout the
year without seasonal predominance.

In all study cases, the radiographic features were
compatible with lung abscess (chest radiography and/
or chest computerized tomography scan). Air-fluid levels

were revealed in 13 patients. Involvement most
commonly occurred in the right upper lobe (47.8%),
followed by the right lower lobe (39.1%), the right
middle lobe (39.1%), the left lower lobe (21.7%), and
the left upper lobe (13.0%). Eleven patients (47.8%) had
involvement of more than 1 pulmonary lobe. Twenty of
the 23 patients (87.0%) had a pleural effusion associated
with their lung abscess.

In this study, 21 organisms were isolated from 16
patients, as illustrated in Table 2. The most common
microbe isolated in the primary lung abscesses was
Streptococcus pneumoniae; Pseudomonas aeruginosa
was most common in the secondary lung abscesses.
Anaerobes were isolated in only 1 patient, and fungi
were isolated in 3 patients. Five patients had mixed
infections with ≥2 organisms, and no organism was
isolated in 7 patients. Twelve of the organisms were
isolated from the pleural effusion, 7 from the operated
tissue specimen, 3 from the blood culture, and 1 from a
pure sputum culture. The 3 microorganisms isolated
from the blood were S. pneumoniae, Salmonella
enteritidis group D, and Aspergillus. The only anaerobe
(Prevotella intermedia) isolated was from a case of
cerebral palsy with a history of aspiration. All patients
with fungi had underlying conditions [acute myeloid
leukemia (AML), 1; AML, M4, 1; T cell function
impairment, 1]. In the 10 patients referred by local
medical doctors, 7 had isolated organisms. On the other

Table 1. Symptoms and signs of patients with lung abscess
(n = 23)

Symptom/sign No. of cases (%)

Fever 21 (91.3)
Cough 20 (87.0)
Dyspnea 8 (34.8)
Anorexia 6 (26.1)
Rhinorrhea 6 (26.1)
Nausea/vomiting 6 (26.1)
Purulent sputum 6 (26.1)
Lethargy 5 (21.7)
Acute otitis media 4 (17.4)
Diarrhea 3 (13.0)
Headache 3 (13.0)
Sore throat 3 (13.0)
Abdominal pain 3 (13.0)
Chest pain 2 (8.7)
Hemoptysis 2 (8.7)
Convulsion 2 (8.7)
Irritability 2 (8.7)
Cyanosis 2 (8.7)

Table 2. Pathogens isolated from 23 patients with lung abscess

Microorganism
Lung abscess

Primary Secondary

Aerobic
Gram-positive cocci

Streptococcus pneumoniaea 5 1
Staphylococcus aureusb 1 1

Gram-negative bacilli
Pseudomonas aeruginosa 2 3
Klebsiella pneumoniae 0 1
Moraxella catarrhalis 0 1
Acinetobacter baumannii 0 1
Samonella enteritidis group D 0 1

Anaerobic
Prevotella intermedia 0 1

Fungus
Candida albicans 0 1
Candida glabrata 0 1
Aspergillus sp. 0 1

No growth 5 2

aIncluded 3 isolates of penicillin-resistant strain in primary lung
abscess and 1 in secondary lung abscess.
bAll isolates were oxacillin-resistant.
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hand, 9 of the 13 patients referred by community
hospitals had isolated organisms. No obviously different
culture positive rates were found in these 2 groups.

All patients were initially treated with antibiotics
after admission. Twenty-two (95.7%) of the 23 patients
were treated with 2 or more antibiotics. Only 1 patient
was treated with monotherapy.

Nine patients (39.1%) were managed non-
operatively with antibiotics therapy alone or in
combination with a percutaneous drainage procedure,
which included placement of a chest tube in 7 patients,
bronchoscopic interventions in 4 patients (3 for
bronchoalveolar lavage, 1 for removal of a foreign
body), echo-guided chest tapping in 2 patients, and
the placement of a pigtail drainage in 1 patient. The
average length of inpatient therapy was 17.5 days (range,
4 to 43 days). Fourteen patients (60.9%) required
additional operative management. The indication for
surgical treatment was the failure of non-operative
treatment, which was apparent clinically by persistent
sepsis, and radiographically by a persistence or
expansion of the abscess. Surgical treatment included
the following: thoracotomy with lobectomy (3 of 14);
thoracotomy with decortication (3 of 14); and
thoracotomy with lobectomy and decortication (8
of 14). One patient had a prolonged air leak after the
lobectomy, and was treated successfully with a
prolonged period of chest tube drainage. The average
length of hospitalization before performing surgery
was 18.5 days. The average length of hospital stay was
42.5 days (range, 14 to 120 days).

Twenty-one patients (91.3%) ultimately recovered,
while 2 patients died. The 2 patients who died had an
underlying condition (1 cerebral palsy and 1 acute
undifferentiated leukemia). The deaths occurred

secondary to respiratory failure; 1 received an operation
and the other did not.

Discussion

A lung abscess is an area of necrotic material in the
parenchyma of the lung that is initiated or complicated
by infectious organisms. It is uncommon in infants and
children. Lung abscesses are classified into primary and
secondary in origin by some authors [3,4], inasmuch as
the predisposing events, management, and prognosis are
different in these 2 groups. We illustrated the clinical,
microbial isolates, and outcome findings of 3 major
groups as well as our series of pediatric lung abscesses
(Table 3) [3,5,6]. All the mortalities in the 4 series,
including ours, were due to secondary lung abscess.

Lung abscesses have a tendency to develop in any
part of the lung. If the abscess is associated with
aspiration, the most frequent sites of abscess formation
are the dependent sites in the recumbent position: the
right upper lobe, the left lower lobe, and the apical
segment of both lower lobes [7]. In general, there is a
tendency for aspiration-related abscesses to develop
more on the right side than on the left, presumably due
to the more vertical angle of the right stem bronchus
[6]. The right upper lobe was most commonly involved
in these patients.

The microbiology of lung abscesses involves
aerobes, anaerobes, and fungi. Most lung abscesses
related to aspiration are polymicrobial, and include
anaerobes. In the present series, isolates were
polymicrobial in 5 patients. The primary role of
anaerobes in lung abscesses has been assumed in
aspiration pneumonia. However, in many past studies,
lung abscess materials have not been sampled and

Table 3. Clinical, laboratory, treatment, and outcome findings of 4 major groups of patients with lung abscess

1956-1965 [3] 1982-1993 [5] 1985-1990 [6] 1982-2002 [present study]

Total no. of lung abscesses 83 45 28 23
Median age - 8.5 years 9 years 7.6 years
No. of primary lung abscesses 25 15 18 11
No. of secondary lung abscesses 58 30 10 12
No. of males (%) 53 (63.9) 23 (51.1) 15 (53.6) 11 (47.8)
Predominant organism isolated (no.) S. aureus (52) Bacteroides spp. (8) S. aureus (6) S. pneumoniae (6)
No. of patients with isolated microbes (%) - 34 (75.6) 13 (46.4) 16 (69.6)
No. of blood cultures isolated (%) - 1 (2.2) 3 (10.7) 3 (13.0)
No. of patients with mixed infections - 14 (31.1) 0 5 (21.7)
with ≥2 organisms (%)
No. of anaerobes isolated (%) 0 15 (33.3) 0 1 (4.3)
No. of patients receiving lobectomy (%) 4 (4.8) 7 (16.7) 8 (28.6) 11 (47.8)
No. of deaths (%) 54 (65.1) 5 (11) 1 (3.6) 2 (8.7)
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cultured for optimal anaerobic growth. Brook and
Finegold [8] demonstrated that anaerobes play a
significant role in pediatric lung abscesses that
were evaluated with transtracheal aspiration; 74
institutionalized pediatric patients with aspiration
pneumonia all had anaerobes in their lower airway.
Brook and Finegold [9] reported 10 pediatric patients
evaluated with percutaneous transtracheal aspiration
before the initiation of antimicrobial therapy. Anaerobes
were present in all 10 patients. In this study, only 1
patient with cerebral palsy and a history of aspiration
was isolated with anaerobes. Successful growth has
been described when the specimens are transported in a
closed syringe with a culture inoculation in less than 10
minutes [9]. Peptostreptococcus and Bacteroides species
were the anaerobes discovered most frequently [9]. The
importance of anaerobes in lung abscesses cannot be
established from our data. Nevertheless, we believe that
anaerobes are highly significant in the pathogenesis
of lung abscesses in patients with a history of aspiration.

Previous reports have shown that the most common
aerobes leading to lung abscess include Staphylococcus
aureus, S. pneumoniae, and enteric Gram-negative
bacilli [3,10,11]. Another series reported from
Taiwan showed a significantly higher incidence of
S. pneumoniae and S. aureus in a primary group [2]. In
this study, S. pneumoniae was the major bacteria in
primary lung abscesses, while Gram-negative bacilli,
especially P. aeruginosa, was the major pathogen
causing secondary lung abscesses.

In a report by Tan and associates [5], fungal
abscesses had underlying conditions, such as malignancy
and immunodeficiency. Morton et al [12] reported an
immunodeficient child with aspergillus lung abscess.
Rubin and Alroy [13] reported a patient with an oncologic
disorder and a Candida lung abscess. In our study,
all fungal lung abscesses had underlying conditions
such as leukemia and T cell function impairment.

The most common presenting symptoms in pediatric
lung abscesses are cough, fever, tachypnea, dyspnea,
chest pain, vomiting, sputum production, weight loss,
and hemoptysis [3,4,7,9,14,15]. Currently, the diagnosis
of lung abscess is almost always made by imaging the
lung. A chest radiographic film is adequate to establish
the diagnosis. The use of computed tomography is
helpful in distinguishing between an abscess and a
bronchogenic cyst, and has a better anatomic definition
[16-18].

The initial choice of treatment for lung abscesses
is conservative management. The initial choice of

antimicrobial agent is always empirical because
abscess material may not be available. For primary lung
abscesses, it is recommended to begin with the
antibiotics that cover S. aureus, S. pneumoniae, and
Gram-negative bacilli that are normally found in the
upper respiratory tract. Penicillin, ampicillin plus
sulbactam or amoxicillin plus clavulanic acid, and
third-generation cephalosporin or aminoglycoside
are frequently prescribed [19]. For patients at risk
for aspiration, antibiotics should cover anaerobes
normally found in the upper airway. Clindamycin
coverage must be considered. For patients who are
immunocompromised, the possibility of fungal infection
increases, and antifungal agents might be used [19].
When the culture data are available, antimicrobial agents
could be shifted for the isolated pathogen. However, in
most patients, oral or intravenous antibiotics that have
been administrated before the culture specimen was
obtained may affect the organisms being isolated [6].
For this reason, antibiotic treatment should cover the
pathogen that is not isolated (such as anaerobes in
aspiration).

Draining the abscess may be required for a patient
with persistent fever and toxicity after 7 to 10 days
of appropriate antimicrobial therapy. The procedures
most commonly used are catheter drainage or needle
aspiration with fluoroscopy, ultrasonography, or
computed tomography [17,20-24].

Some surgeons recommend that a surgical
procedure should be reserved for patients with very
severe lung abscesses and those who fail to manifest
clinical and radiologic evidence of improvement after
appropriate intravenous antibiotic therapy [5,6,25].
For the many pediatric lung abscesses that do not
respond to medical treatment and simple drainage
procedures, surgical intervention is indicated, and
can shorten the hospital stay [1]. In the present series,
the indication for surgical treatment was the failure
of conservative treatment (antibiotics alone or in
combination with a percutaneous drainage procedure),
which was apparent clinically by the persistent sepsis,
and radiographically by a persistence or expansion of
the lung abscess.

The prognosis of pediatric lung abscesses is usually
very good when the lung abscesses are uncomplicated,
and recovery is more rapid in children than in adults
[26]. In this study, the patients with primary lung abscess
demonstrated complete recovery. The patients that died
had secondary abscesses, usually to their primary
disorder. Asher et al [7] found that all 11 primary abscess
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patients, followed for a mean of 8 years after their acute
illness, had normal pulmonary function, except for 1
with asthma antedating the abscess. Nonoyama et al [27]
found normal pulmonary function in patients studied
post-lobectomy. Few of our patients were studied using
pulmonary function testing, but complete radiologic
and clinical cures were very common.
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